Evidence for biological effects of exogenous LPA on rat primary afferent and spinal cord neurons.
There is growing behavioural evidence that the phospholipid growth factor lysophosphatidic acid (LPA) modulates nociceptive responses in vivo. The present study investigated further the effects of LPA on peripheral nociceptive processing. Effects of intraplantar injection of LPA on ongoing and peripheral mechanically evoked responses of spinal neurons were studied in vivo. In addition, LPA-evoked responses of adult rat dorsal root ganglion (DRG) neurons were studied with calcium imaging. To determine whether LPA may also act at the level of the spinal cord, LPA receptor G-protein coupling in lumbar spinal cord sections was studied with in vitro autoradiography of guanylyl 5'-[g-[(35)S]thio]triphosphate ([(35)S]GTPgammaS) binding. Intraplantar injection of LPA (5 microg/5 microl) significantly increased the duration (P<0.001) and frequency of spinal neuronal firing (P<0.01), compared to vehicle. Intraplantar injection of LPA (1 microg/5 microl) did not significantly alter innocuous and noxious mechanically evoked responses of spinal neurons, but a higher dose of LPA (5 microg) significantly (P<0.05) attenuated mechanically evoked responses of spinal neurons. Calcium imaging studies demonstrated that LPA (0.001-3 microM) increases intracellular calcium concentration in adult DRG neurons, suggesting that LPA can produce direct effects on. Incubation of spinal cord sections with LPA (1 microM) significantly (P<0.001) increased [(35)S]GTPgammaS binding in the superficial laminae of the dorsal horn of the spinal cord, suggesting that LPA may also have biological effects at this level. These data provide further evidence that exogenous LPA can modulate nociceptive processing and suggest that this may be mediated by a direct effect on primary afferent nociceptors.